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nitrates, acid phosphate and potash salts, as mixtures of chem- 
icals only cannot be applied by machinery; and third, that proper 
conservation of natural resources demands that waste nitrog- 
enous materials should be utilized. The points are conceded. 
The Experiment Station does not discourage, but strongly 
encourages the utilization of waste products containing nitro- 
gen; it would be false to its duty to the farmers, however, if 
it  did not clearly point out to them what is known of the relative 
agricultural value of such products. It is not solely a question 
of use, it is a question of cost. The cost to the farmer of a pound 
of nitrogen in these materials, of a value lower and more variable 
than the nitrate and ammonia, should be lower rather than 
higher than for nitrate or ammonia. 

It is not economy to save refuse nitrogenous materials, if 
the cost of the nitrogen to the farmer is greater and his re- 
turns less than may be obtained by the use of nitrogen from 
materials of known value. Farmers have been and are now 
spending thousands of dollars for nitrogen for which they do 
not receive a proportionate return. 

He buys 
nitrogen, in order that he may get a return in crop; if in one 
case IOO pounds of nitrogen contributes 60 pounds to the crops 
upon which it is applied and in another xoo pounds contributes 
but 40 pounds to the crops, the purchaser should not pay the 
same for the second as for the first, for if he did so he would 
pay jo per cent. more per pound for his “available” nitrogen; 

‘ that  is, if the cost of the first hundred pounds were $15, the 
second hundred should cost but $10, when the basis of value 
s the amount available in each. 

To the farmer, it is purely a business proposition. 

THE RELATION O F  THE CHEMIST TO PROPRIETARY 
MEDICINES.’ 

W. A. PUCKNEK, Secretary. Council on Pharmacy and Chemistry of the 

That the composition of proprietary medicines differs widely 
from that which is claimed for them by their manufacturers 
or owners has been given wide publicity through the enforce- 
ment of the Pure Food and Drugs Act and the exposures which 
which have been published in the ./ournu1 o j  the .ilmerican 
.Uedica2 Assoriation’s Propaganda for reform in Proprietary 
Medicines. As  a result of this publicity the public, and more 
particularly the medical profession, has become suspicious of 
statements made and is inclinCd to ask for evidence which will 
substantiate the promoter’s claims. This demand the manu- 
facturers (promoters, owners) have attempted to meet in two 
ways: the large firms have employed a staff of chemists and 
have advertised that their products are duly examined and 
tested before being offered for sale. The degree of credence which 
is given to the firm’s protestations of honesty and reliability 
has to no small extent depended on the professional standing 
of their chemists. While it is to be expected that the employees of 
a firm will incline to a high opinion of that firm’s products, 
the reports of analysis or examination vouched for by such 
chemists of reputation as A. R. L. Dohme, J .  &I. Francis, A. B. 
Lyons, C.  E. Vanderkleed, and other chemists closely identified 
with, progress in pharmaceutical chemistry are generally ac- 
cepted without question. This condition of affairs is satis- 
factory to all concerned but particularly so to chemists. As 
secretary of the Council on Pharmacy and Chemistry of the 
American Medical Association, I have had ample opportunity 
to see the increased reliance which is placed on the services 
of chemists. Formerly it was often quite evident that questions 
dealing with the chemistry of medicinal products had been 
decided by the oflice force without consulting with those who 
were competent to decide the points involved. To illustrate 
the lack of cooperation between the scientific departments of 
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pharmaceutical manufacturing houses and the commercial 
end (evidently because the value of the scientific staff was 
not appreciated), it may be mentioned that a firm which had 
in its employ one of the chemists just referred to, offered to 
supply to the Council the structural formula of an iron protein 
compound of rather indefinite composition. To-day such 
questions are placed in the hands of those who are competent 
to decide them, the chemists. In  this and in many other ways 
it is plain that the manufacturer relies to a very large extent 
on the chemist to demonstrate the reliability of his wares. 

While the large manufacturing houses thus rely on the chemists 
in their employ, many smaller concerns, often aptly called 
“pseudo-chemical companies” do not regularly employ chemists. 
Although there is no sharp line of demarcation, these establish- 
ments may be divided into two classes: those who belong to 
one class, though often not overly conversant with the products 
which they sell, are entirely honest and sincere, and submit 
their products to commercial chemists or “professors of chem- 
istry” for analysis in order to obtain certificates which will 
vouch for the quality of their goods. 

-4lthough there is a tendency to use a report of an analysis 
of a certain specimen of a product as an indication that all 
other lots of this product are of the same composition, and 
in this way to create a false impression, the employment of 
chemists to check the quality of medicinal products is to the 
best interest of all concerned. I t  helps the dealer to sell his 
goods, it ensures to the buyer their quality and it has helped 
to bring about a more general appreciation of the value of the 
science of chemistry. 

While the manufacturers of, or dealers in, proprietary prod- 
ucts just referred to, make use of the chemist in a perfectly 
legitimate way, this can not be said of all mho are SO engaged. 
A very large proportion of those engaged in the sale of proprietary 
medicines apparently believe that “all is fair in love and war” 
in the exploitation of medicines, and who have regard for the 
truth only so long as the telling of it will help the sale of their 
goods. When these concerns seek the services of a chemist 
it  is less with a view of learning the truth regarding their prod- 
ucts than to obtain good advertising copy. These concerns 
are willing to pay liberally for the right kind of a chemical 
analysis, that is, for a report which in its entirety or in part 
will look well in print. The way in which these concerns regard 
the chemist and his work is well brought out in an editorial 
which appeared in the The Druggists’ Circular (October, 1908). 
Here it is related how a chemist was approached with the re- 
quest to sign a report of an analysis and to pocket the fee with- 
out going through (what appeared to the one who wanted the 
analysis) the useless formality of making any examination of 
the product referred to in the report submitted to the chemist 
for signature. While few chemists will be tempted by such 
crude efforts a t  bribery, not all are proof to a more refined 
invitation to certify to that which is not the truth. By this 
I refer to the temptation to make out a report which emphasizes 
all the good points of a product, to minimize or to omit all that 
is derogatory to it and in other ways to make the report satis- 
factory to him who wants to use it in the exploitation of the 
remedy. \Then it is considered that the patronage of these 
concerns can be retained only by writing reports that will look 
well in print, it is not surprising that so many certificates of 
analysis give no material information in regard to the medicine 
which they are designed to advertise but can be used to create 
or perpetuate a wrong conception regarding the nature of the 
product. 

If the report as a whole is not satisfactory, the exploiter of 
the proprietary medicine will of course not hesitate to use any 
part thereof which will make good advertising material even 
a t  the risk of utterly misrepresenting the actual findings of the 
chemist, as shown by the report. 

i 



THE JOURNAL OF INDUSTRIAL  

Since not only the reputation of the individual chemist, but 
also the reputation of chemists as a whole, will suffer through 
association with the exploiter of proprietary medicines as just 
described, I deem it of interest to offer the following illustra- 
tions of the way in which chemists are used as a means of ex- 
ploiting a medicine in a way which discredits our profession. 

In  the Journal of the American Medical Association (October 
13, 1906) the compositipn of a preparation known as Water- 
bury’s Metabolized Cod-liver Oil compound was discussed. 
It was there stated that the product did not show any fat globules 
under the microscope and that it was therefore not an emulsion, 
that it was acid in reaction and did not become turbid on the 
addition of strong acids and hence was not soap or a saponi- 
fication of fat, that it  did not become turbid on dilution with 
water and hence could not contain more than traces of a fatty 
acid. In  view of this evidence and because of confirmation 
by chemical examination it was stated that the preparation, 
although claimed to contain the product “obtained by the action 
of fat-splitting ferments on cod-liver oil,” represented no 
(or at most a mere trace of) cod-liver oil. In an attempt to 
off set this damaging evidence the Waterbury Chemical Company 
published in the form of advertisements, a number of chemists 
“reports of analysis” which, more or less directly, denied the 
truth of the damaging report of the Jozirnal o j  the Amei ican  
.Uedical Associatzon. One advertisement purporting to be 
a report signed by a professor of chemistry in a college of phar- 
macy is rather indefinite and vague, but it contains the phrase 
“of course we know that the finished product contains met- 
abolin” which, while meaningless, no doubt impressed many 
a s  some sort of a confirmation of the truthfulness of the claimed 
presence of “metabolized cod-liver oil.” Another advertise- 
ment bearing the fac-simile signature of a professor in a nestern 
university certified that the product contained the following 
imposing list of constituents without giving any quantities: 

Maltose and Reducible Sugars; Oils and Fatty Acids; Gly- 
cerine- Alcohol- Acetone; Acids including Hypophosphoric, Phos- 
phoric, Tartaric, Acetic, Sulphuric and Hydrochloric; Proteids 
(soluble and of variable composition) ; Benzaldehyde very small 
quantity present; Bitter Principle, not Alkaloidal, vegetable 
character; Ferments-Enzymes, etc., including various Organized 
and Unorganized Ferments; Inorganic Salts, Iron, Sodium, 
Calcium; Further the report states that “ I n  the fats extracted 
there is present free fatty acids, in which Palmitic, Stearic 
and Oleic Acids are identified.” 

While chemists will have no difficulty in assigning its real 
value to any report of an analysis which does not give quantities, 
physicians no doubt were duly impressed by the statement 
regarding the presence of a large number of constituents in- 
cluding “oils and fatty acids.” 

In  a third advertisement the statement made in the Journal 
of the A m e n c a n  MedLcal .4ssociation that the product when 
acidulated remained clear was definitely challenged. The 
advertisement appears to be a reproduction of an analytical 
report and shows the signer to be a doctor of medicine as well 
as a doctor of philosophy. 

Recently (October g, 1909) the chemical laboratory of the 
American Medical Association published a report of an analysis 
which confirmed the statements made in the Journal of the 
American Medical Associatiom (October 13, 1906). The report 
shows that a specimen of the preparation purchased in the open 
market contained probably not more than 0.1 per cent. and 
certainly not more than 0 . 3  per cent. of fatty acids and that, 
for all practical purposes, it should be considered devoid of 
cod-liver oil. Since then the federal authorities have brought 
suit to confiscate a shipment of the Waterbury product, the 
charge being in the main that it contains no cod-liver oil and 

It is thus seen that the certificates of chemists have been used 
is therefore misbranded. 
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to aid in the sale of a fraudulent product. That this is con- 
trary to the best interests of the public, our profession and 
of the signers of the reports goes without saying. It also is 
quite evident that the manufacturer of the product deliberately 
made use of the reports to misrepresent the facts. But it seems 
to me that the signers of the reports are not without blame 
since the misuse of chemists’ certificates tend to discredit the 
entire profession; and since the abuse is quite common I consider 
it my duty to call attention to the matter by pointing out how 
far the signers of the reports were a t  fault or a t  least were in- 
judicious. 

Granting that the particular specimen of the product which 
the signer of the first report examined did contain any appre- 
ciable amount of the products produced by the action of di- 
gestive ferments on cod-liver oil, the application of the term 
“ metabolin” to such a mixture seems inexcusable. Whether 
the term was used to impress the manufacturer with the scien- 
tific attainments of the writer of the report or with a view 
of furnishing suitable advertising material to the manufacturer, 
the chemist must have known that its use was unwarranted. 
From a letter received in reply to my request for information 
as to the method used to determine the amount of “metabolin” 
and the amount actually found (information which it is needless 
to say lvas not forthcoming), I am inclined to believe that the 
chemist was much surprised and chagrined to find that a portion 
of a letter written to the manufacturer was used as advertising 
COPY. 

According to the chemist, whose signature appeared in con- 
nection with the second advertisement mentioned, publication 
of his report was authorized only on condition that the complete 
quantitative analysis be furnished to physicians who asked 
for it. This being the case and granting that all of the con- 
stituents mentioned in the imposing list (including oleic acid, 
the demonstration of which has baffled chemists for fifty years 
or more) were actually identified in the specimen examined, 
also granting that it was not made out with a view of impressing 
the manufacturer with his ability, no specific fault can be found 
with the chemist’s report but the chemist should have known 
that it would be used to mislead others in regard to the com- 
position of the preparation. 

While at first it would appear as if the statements of the 
chemist’s report in the third advertisement were refuted by 
the published analysis of the chemical laboratory of the American 
Medical Association, and by the action of the federal authorities, 
this is not the case. Instead it is probably but another illus- 
tration of the often noted variability of proprietary medicines. 
The specimen reported on by the laboratory of the American 
Medical Association, and which was found to be practically 
free from fatty acids, was purchased on the open market. On 
the other hand, the specimen reported on in the third advertise- 
ment, according to the statement of the chemist to me, contained 
about three per cent. of fatty acids. From this it is evident that 
the chemist did nothing more than report his findings. But 
in view of his training as a chemist and as a physician he must 
have recognized that the preparation did not contain enough 
cod-liver oil to give it any value as  a cod-liver oil preparation. 
Further, he must have known that his report would be usell to 
mislead physicians in regard to the actual composition of the 
preparation. 
TO show the tendency of analysts to write reports which will 

make good advertising copy and to show how such enthusiastic 
reports may later place the chemist in an embarrassing position, 
the following is given: The Council on Pharmacy and Chemistry 
of the American Medical Association some time ago (October 
20, 1906) published a report which stated that a certain product, 
Tyree’s Antiseptic Powder, did not possess the composition 
which its manufacturers had claimed it to have. As in the case 
of the Waterbury product so in this instance the manufacturer 
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attempted to offset this by publication of a report of a chemist. 
I n  this analytical report which deals with the composition of 
the product and the purity of the materials used in its prepara- 
tion it is stated that the product contains, among other things, 
zinc sulphate and phenol; that these two substances “of course 
react to form zinc phenol-sulphonate.’’ IVhile it is a rather 
common misconception tliat phenol and sulphates lvhen dis- 
solved in water react to form phenol-sulphonates, the statement 
in regard to its formation was so foreign to the subject of the 
analytical report that I wondered whether the analyst had 
really made this statement. Correspondence with the analyst 
brought out the fact that the statement was contained in the 
report made to the manufacturer. The analyst also informed 
me that he had advised the manufacturer that this statement 
was incorrect and should be omitted from his report. It should 
be added that the manufacturer, now (or a t  least quite recently) 
three years later, is still circulating the statement. 

\{’hat has been said illustrates a general tendency to frame 
reports of chemical analyses in such a way as to  create a favor- 
able but incorrect opinion in regard to the product reported on. 
IVhile the vxiters of such reports can rarely be accused of making 
any incorrect statements they often disguise or ignore the facts 
in such a \yay that their effect is the same as if a direct mis- 
representation had been made. There is grave danger that 
the term “commercial chemist” may come to be generally 
interpreted as meaning a chemist lyho puts a commercial value 
on his reports; that is, a chemist whose favorable reports may 
be purchased. IVhile many analysts are above reproach in 
this respect, the tendency is so general that individual chemists 
should be blamed for this condition, It seems to me that the 
time is ripe when chemists individually and through their societies 
should express their disapproval of a practice which is a dis- 
credit to the entire profession. 

NOTES AND CORRESPONDENCE. -_ 
THE LENGTH OF A TECHNICAL PAPER. 

The appeal of hlr. Albert E. Leach, on the editorial page of 
THIS JOURNAL, January, 1910, for greater brevity in the method 
of presentation of technical papers must be seconded unani- 
mously by those who attend scientific meetings and, for the 
most part, likewise by readers of scientific journals. However, 
the abbreviations of strictly technical papers intended for 
publication, it must be conceded, if too much emphasized is 
quite apt  to be overdone. 

The articles appearing in THIS JOURNAL and in the Journal 
o j  the American Chemical Society are supposedly exact accounts 
of observations of chemical operations, with results, descrip- 
tions of chemical processes and presentations of chemical theory. 
The science of chemistry has been expanded to such enormous 
proportions that it has long since become impossible for any 
one mind to have more than an elementary knowledge of all 
the different branches. It is therefore manifestly impossible 
for any one, however broad one’s interests and however great 
one’s desire for information, to read with any great degree 
of understanding all of the more technical articles appearing 
even in these journals. For the author to so popularize his 
articles that such a reader can not only understand but can 
enjoy the perusal thereof would necessitate his pruning out 
the more technical and, therefore, the most important, portions 
of his contributions. 

The very excellent method of printing adopted by the Journal 
01 the American Chemical Society, involving the use of different 
sized type, emphasizes the more important matter and makes 
easy the perusal of technical papers by the casual reader. 

Let technical papers be written by the specialist for the 
specialist. “ Padding,” which is easily recognizable, should 

be condemned, but let scientific observations be recorded with 
special attention to detail so that, should occasion arise, work 
described can be repeated and processes portrayed can be 
reproduced with accuracy. 

To record results is not sufficient, though to the non-specialist 
they are of prime interest. The specialist wants to know 
how the results \yere got and he demands that the details be 
presented with such a degree of elaboration that he himself 
can duplicate the results. Otherwise, he can arrive a t  like 
results only after experimentation and investigation to discover 
the methods. 

Who is interested in an analytical method except the man 
who expects to use that method? Or who becomes enthusiastic 
over the derivation of some complex chemico-mathematical 
formula except the man who is himself employing such a formula, 
either as an end in itself, or as a means to an end? 

Let him who craves popularized science read those journals 
devoted thereto, and let him who wants the bare results of 
chemical research read the Abstract Jozwnal o j the ;Inierican 
Chemical Soczcty. But let us have journals devoted to the 
sort of publications which will enable the specialist and the 
investigator to find expert knovvledge first hand and in detail. 

J .  W. TURRESTINE. 

THE DETERMINATION OF PHOSPHORIC ACID BY THE 
OFFICIAL VOLUMETRIC METHOD. 

The Official Volumetric Method for the determination of 
phosphoric acid is very popular among chemists who have 
a large amount of work to do on account of its rapidity and 
ease of manipulation. Some, however, admit that they cannot 
use it with any satisfaction, and cling to the old “magnesia 
process.” Others use it for low percentages and rough factory 
tests, and check frequently with the gravimetric method. 

The writer has had about fifteen years’ experience with the 
method, and has observed the work of many different 
chemists during the time; the result of this experience shows 
conclusively that the method is not entirely reliable under all 
conditions. In  the first place, the process as outlined in the 
revised Bulletin of I ‘  Official Methods of .Analysis” is faulty. 
Here the chemist has not only the option of making the solution 
by several different methods, but he is at liberty to precipitate 
with the molybdic solution either at 65 or 45’ or even in the 
cold, and any one who has had experience knows that if other 
conditions are the same, these different temperatures will have 
a marked influence on the percentages of phosphoric acid ob- 
tained. There is considerable doubt whether the precipitate 
formed is always of the same composition even when great care 
is taken to have all the conditions just right; at any rate, it  
only takes some slight deviation from the accepted practice to 
materially affect the results. The presence of sulphuric acid 
tends to make the results high, and it is evident that if sulphuric 
acid is used as a solvent, or even the varying quantities which 
are present in fertilizers will have some slight influence on the 
accuracy of the determinations. High temperatures give high 
results, and low temperatures low results; the presence of 
ammonium nitrate in varying quantities also has an appreciable 
influence. Other conditions might be mentioned, but these 
are sufficient to illustrate the point; that is, the method is too 
delicate for the average analyst who turns out a large number 
of determinations. There is no use in attempting to follow the 
printed directions and expect accurate results. The only way 
to obtain good work is for each analyst to take some standard 
samples of known composition and adjust the working con- 
ditions in such a manner that correct results may be obtained. 
It will be necessary for every chemist to determine these con- 
ditions for himself, and carefully adhere to the same routine 
in his future work. If this plan is followed, a good analyst 
should be able to do fairly accurate work, but even then there will 


